[Atherosclerosis and arteriitis: implications for therapy of cardiovascular disease].
Cardiovascular disease, the most common cause of death in the Western world, results mainly from atherosclerotic remodeling of the arterial system. Atherosclerosis defines a disease in which the arterial wall becomes thickened and loses elasticity. This is clearly not a static condition. Instead, atherogenesis reflects a continuous development over time, ranging from macroscopically intact arteries to ruptured sclerotic plaques. Different stages at different sites can be present simultaneously within one individual. The pathophysiology of atherogenesis comprises various important steps, including enhanced endothelial permeability, expression of adhesion molecules, monocyte adhesion and immigration, foam cell formation, fatty streaks, smooth muscle cell migration and plaque formation, and, finally, plaque rupture and thrombus formation. In recent years, atherosclerosis is more and more being recognized as a chronic inflammatory process. The hypothesis of a chronic inflammation in atherosclerosis is supported by the following findings: atherosclerosis is associated with enhanced serum levels of inflammation parameters, including in particular C-reactive protein (CRP, Table 1); the atherosclerotic artery produces different hydrolytic enzymes, adhesion molecules, cytokines, and growth factors as seen in chronic inflammation; cells found in early atherosclerotic lesions are typically inflammatory cells (monocytes/ macrophages and T-lymphocytes); and, there is convincing clinical and experimental evidence that formation of reactive oxygen species (ROS) is augmented during this chronic inflammatory process due to an imbalance between synthesis of ROS and neutralizing antioxidative defense mechanisms. Studies in the general population could clearly show that markers of inflammation, in particular CRP, predict the cardiovascular risk. It is the aim of this review to discuss the role of inflammatory processes for the development of atherosclerosis and cardiovascular disease. Pro-inflammatory substances contributing to oxidative stress are listed in Table 2, and particular emphasis is placed on pathophysiologic effects induced by oxidized LDL and angiotensin II. Figure 1 summarizes important reaction steps of oxidative stress reactions, based on formation of superoxide anion (O(2)(-)). Finally, therapeutic options are presented, although it has to be emphasized that treatment with antibiotics proved to be essentially ineffective, and treatment options with antioxidants are not sufficiently evaluated to allow a final statement. Meanwhile, however, there is accumulating evidence that established treatment regimens with statins or renin-angiotensin system inhibitors possess profound anti-inflammatory and antioxidative properties which may support their beneficial effects on cardiovascular disease.